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Brandi M White1*, Charles Ellis Jr2 and Kit N Simpson1Abstract
Background: Limited research exists that investigates hospital admissions for ambulatory care sensitive conditions
(ACSCs) among the homeless, who frequently lack a usual source of care. This study profiled ACSC admissions for
homeless patients.
Methods: Bivariate analyses and logistic regression were completed to investigate ACSC and non-ACSC admissions
among homeless patients using the 2010 California State Inpatient Database.
Results: Homeless patients admitted for an ACSC were mostly male, non-Hispanic white, and on average 49.9 years
old. In the predictive model, the odds of an ACSC admission among homeless patients increased when they were
black, admitted to the emergency department or transferred from another health facility. Having Medicare was
associated with a decreased odds of an ACSC admission.
Conclusions: Specific characteristics are associated with a greater likelihood of an ACSC admission. Research should
examine how these characteristics contribute to ACSC hospitalizations and findings should be linked to programs
designed to serve as a safety-net for homeless patients to reduce hospitalizations.
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Estimates indicate that annually there are between 2.3
to 3.5 million homeless persons in the United States
[1]. Homelessness is complex as many Americans find
themselves homeless as a result of unemployment, debt,
drug or alcohol abuse, domestic violence, mental health
problems, institutionalization, and limited social sup-
port [2]. Housing concerns are compounded by chal-
lenges accessing adequate health care services and
maintaining good health. Many homeless individuals
experience difficulties retaining a usual source of care
due to a lack of health insurance [2,3]. Consequently,
many homeless individuals have worse health outcomes
for preventable conditions when compared to the gen-
eral population [2,4].* Correspondence: whitbm@musc.edu
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unless otherwise stated.Many homeless persons are susceptible to unneces-
sary hospital admissions for ambulatory care sensitive
conditions (ACSCs) [3,4]. ACSCs are defined as condi-
tions for which good primary care would likely prevent
hospitalization and reduce complications associated with
the condition or more severe health outcomes as a result
of the condition [5]. Hospital admissions for ACSCs are
indicators of reduced or poor access to primary care ser-
vices and can be used as a proxy measure for the quality
of care received [6,7]. Most ACSCs are preventable or
manageable with timely appropriate primary care. How-
ever, since most homeless individuals do not have a usual
source of quality primary care they may be at higher risk
for hospital admissions for ACSCs.
To date, little is known about ACSCs among the home-
less or what factors are most associated with ACSC hospital
admissions in this population. Previous studies designed to
examine hospital admissions among the homeless have pri-
marily consisted of cross-sectional, case–control or cohort
studies with small sample sizes and have been limited totd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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psychiatric disorders [4,8,9]. To fill this knowledge gap,
this study will profile the characteristics of homeless
persons admitted to hospitals in the state of California
for ACSCs and identify the characteristics most predict-
ive of a hospital admission for homeless patients being
for an ACSC.
Methods
A retrospective analysis of the 2010 State Inpatient Data-
base (SID) for California from the Healthcare Cost and
Utilization Project (HCUP) was conducted [10]. The SID
provides information for 97% of all annual inpatient dis-
charges from participating hospitals. The unit of analysis is
the hospital discharge record. Clinical and nonclinical infor-
mation is provided on all patients. Key variables included in
the SID and used in this study were: race/ethnicity (White,
Black, Hispanic, and Asian or Pacific Islander), age (18–64
years and ≥65 years; and continuous), insurance coverage
(Medicaid, Medicare, private, self-pay, or other), length of
stay (days), and clinical diagnoses on the discharge record.
Homelessness was based on a dichotomous variable indi-
cating whether the patient was homeless or not homeless.
ACSCs were based on a dichotomous variable indicating
that the primary reason for hospitalization was for an
ACSC. Admission for an ACSC as the primary diagnosis
was defined by Clinical Classifications Software (CCS) diag-
nosis categories for ICD-9-CM (International Classification
of Diseases, 9th Revision, Clinical Modification). Specific
ACSCs were chosen based on previous studies and divided
into chronic, acute, and preventable conditions for de-
scriptive purposes [6,7,11]. The HCUP data used in this
analysis were reviewed by the Medical University of South
Carolina’s Institutional Review Board (IRB) and deemed to
be non-human research that did not require additional
IRB submissions.
Descriptive statistics were computed for demographic
and clinical characteristics. Means and standard devia-
tions were used to describe continuous variables; per-
centages were used to describe categorical variables.
Independent sample t-tests or Wilcoxon tests were used
to compare the means of continuous variables for an
ACSC and non-ACSC admission; chi-square tests were
used to determine the relationship between categorical
variables. We used multivariate logistic regression to iden-
tify characteristics of the admission associated with ACSCs.
Analyses were completed using SAS 9.3 (SAS Institute
Inc., Cary, NC).
Results
Approximately 4 million hospital admissions occurred in
the state of California in 2010 of which 19,445 were
admissions of homeless patients. Nine percent of the ad-
missions for homeless patients were for a primary ACSC(n =1,754). The mean age of homeless patients admitted
for an ACSC was 49.9 (SD [Standard Deviation] ±11.8)
and admissions were mostly among men (76.8%) and non-
Hispanic white patients (50.3%). On average, patients had
five chronic diseases and their hospital stays were approxi-
mately five days. The average total charges for the home-
less admitted for ACSCs was $45,293 (SD ± $68,930).
Most patients were admitted though the emergency de-
partment (ED). Almost half of all homeless patients
admitted for an ACSC had Medicare or Medicaid as a
primary payer source and approximately 25% had no in-
surance coverage.
In comparisons between homeless patients admitted
for ACSCs and non-ACSCs, those admitted for ACSCs
were significantly older (49.9 vs 43.6; p < .0001) and a
larger percentage were Black (23.6% vs 17.9; p < .0001).
Those admitted for ACSCs had shorter lengths of stay
(4.9 vs 7.9 days; p < .0001), but higher mean charges
($45,293 vs $36,935; p < .0001) when compared to those
admitted for non-ACSCs. In addition, homeless patients
admitted for ACSCs were more likely to be admitted
through the ED and more likely to be uninsured. See
Table 1 for the demographic and clinical differences be-
tween ACSC and non-ACSC admissions.
Sixty-four percent of patients admitted for ACSCs had
at least one chronic condition. The most common chronic
condition seen on admission was diabetes (18.93%),
followed by congestive heart failure (13.97%) and chronic
obstructive pulmonary disease (11.97%). Among acute
conditions, pneumonia was the most common diagnosis,
accounting for 14.3% of all ACSC admissions, followed by
noninfectious gastroenteritis (11.23%). Admissions for
preventable conditions were low and observed in only one
percent of the sample (Table 2).
The logistic model designed to identify predictors of a
hospital admission for an ACSC, revealed that age, being
non-Hispanic Black, admission through EDs and other
health facilities (including long-term care), and the num-
ber of chronic conditions were predictive of an ACSC
admission. With every 1-year increase in age, the odds of
an admission for an ACSC increased by 2.2% (OR 1.022,
95% CI 1.017, 1.027; p < 0.0001). Similarly, for every in-
crease in the number of chronic conditions, the odds of an
admission being for an ACSC increased by 14% (OR [Odds
Ratio]: 1.144; 95% CI [Confidence Interval]: 1.121, 1.168;
p < 0.0001). Similarly, being non-Hispanic Black was as-
sociated with a 37% higher odds of an ACSC (OR: 1.373;
95% CI: 1.213, 1.553; p < 0.0001). Finally, homeless pa-
tients admitted through the ED had over a twelve-fold
increased risk of their admission being for an ACSC
(OR: 12.422; 95% CI: 10.117, 15.252, p < 0.0001) (Table 3).
In contrast having Medicare was associated with a 30%
lower odds of an ACSC (OR: 0.663; 95% CI: 0.566, 0.775;
p < 0.0001).
Table 1 Characteristics of all admissions among the










Age, Mean (SD)a 49.89 (±11.8) 43.62 (±12.8) <.0001
18-64 years, % 91.85% 95.36% <.0001
≥65 years, % 7.70% 3.23% <.0001
Gender, %
Male 76.80% 74.66% 0.0487
Female 23.20% 25.34%
Race/Ethnicity, %a <.0001
White 50.34% 51.72% 0.2703
Black 23.60% 17.92% <.0001
Hispanic 18.64% 17.54% 0.2476
Asian or Pacific Islander 1.25% 1.18% 0.7717
Number of chronic
conditions, Mean (SD)
4.81 (±2.6) 3.56 (±2.3) <.0001
Length of stay in days,
Mean (SD)
4.91 (±10.8) 7.90 (±14.5) <.0001







Admission source, %a <.0001
Emergency Department 92.65% 48.67% <.0001









Routine 75.77% 73.18% 0.0191
Against medical advice 10.43% 8.41% 0.0039




Home health care 1.14% 0.54% 0.0017
Insurance coverage, % <.0001
Medicaid 36.03% 30.12% <.0001
Self-pay 24.29% 18.51% <.0001
Other 24.29% 31.63% <.0001
Medicare 13.34% 15.82% 0.0064
Private 2.05% 3.83% 0.0002
aPercentages will not add up to 100% because of insufficient data for
some categories.
SD: Standard deviation.
Table 2 Admissions among the homeless admitted for an
ACSC by condition type and condition
Ambulatory care sensitive condition Percent N = 1,754
Chronic conditions 64.14
Diabetes with/without complications 18.93
Congestive heart failure 13.97







Urinary tract infections 5.30
Gastroenteritis 1.94
Appendicitis/Other appendiceal conditions 1.43





NS = Data not sufficient to report.
Table 3 Predictors for a hospital admission for an ACSC
among the homeless
Predictor Odds ratio (SE) 95% CI
Age 1.022 (0.00237) 1.017, 1.027
Black or African American Race 1.373 (0.0629) 1.213, 1.553
Number of chronic conditions 1.144 (0.0104) 1.121, 1.168
Medicare insurance coverage 0.663 (0.0801) 0.566, 0.775
Admission source
Emergency Department 12.422 (0.1047) 10.117, 15.252
Other health facility including
long-term care
2.879 (0.2220) 1.863, 4.448
SE: Standard Error; CI: Confidence Interval.
All predictors significant at p < 0.0001.
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The objective of this study was to profile factors associ-
ated with hospital admissions for ACSCs for the home-
less using state-level (California) data. Our findingsindicate that homeless adults admitted for ACSCs were
significantly older, had shorter lengths of stay, and higher
total hospital charges when compared to the homeless ad-
mitted for non-ACSCs. In the predictive model, the odds
of an ACSC increased with age, the number of chronic
conditions, and being Black. In addition, patients admitted
through the ED or who were transferred from another
health facility were more likely to have an ACSC as the
primary diagnosis for their admission.
These findings are important for several reasons. First,
homeless patients admitted for ACSCs were significantly
older than those admitted for a non-ACSC and those ad-
mitted for ACSCs had significantly more chronic diseases
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chronic disease burden among the patients admitted with
ACSCs. Collectively, these findings are important because
in the general population older persons are more suscep-
tible to chronic illnesses and thus hospitalization. They
also indicate that the chronic disease profile among older
homeless adults may be similar to the general population,
but exacerbated by a lack of primary care [12]. An analysis
of hospitalizations among a national sample of Medicare
beneficiaries found the average number of chronic condi-
tions was 2.34, which is lower than the average for home-
less persons admitted for a primary ACSC (4.81), as well
as those admitted for a non-primary ACSC (3.56) [12]. It
is tenable that poor living conditions, longer exposure to
homelessness, and a lack of usual care may be linked to
poorer health-related outcomes.
Second, consistent with previous research examining
ACSC admissions in the general population, hospital
admissions for Black patients were more likely to be for
ACSCs [13,14]. ACSCs are an indicator of limited access
to primary care services and serve as an indicator of racial
differences in access to services, especially for high-risk
populations such as the homeless [13-16]. Racial-ethnic
disparities in access to preventive care have been docu-
mented extensively in the literature [15-17]. Previous
studies have concluded that racial disparities in admis-
sions for ACSCs occur as a result of social and economic
factors [13,14,18]. It is possible that this disparity gap is
compounded by being homeless and impacted by the so-
cial conditions in which they live.
Third, lengths of stay for homeless patients admitted
for an ACSC were shorter compared to homeless pa-
tients admitted for non-ACSCs. However, the mean total
charges associated with these shorter lengths of stays
were significantly higher than those for non-ACSC ad-
missions. These findings are interesting because length
of stay is typically associated with specific diagnoses and
hospital services provided. It is interesting that the home-
less patients admitted for ACSCs had greater chronic dis-
ease burden which typically would contribute to a need for
greater care or management and longer lengths of stays.
Higher cost of care among those admitted for an ASCS
suggests a higher more costly level of care, which could be
associated with diagnostic tests despite shorter lengths of
stays and that that shorter length of stays were associated
with relatively low levels of insurance coverage in this
population. A detailed study of an itemized list of hospital
charges is needed to adequately answer this question.
Fourth, while the homeless sample reported here had a
similar proportion of all admissions for ACSCs compared
to the general population, the most common ACSCs ob-
served were quite different. The most common ACSCs in
previous studies were congestive heart failure, pneumonia,
urinary tract infection, asthma and chronic obstructivepulmonary disease [14,18]. In contrast, ACSC admissions
for diabetes, pneumonia, and congestive heart failure were
the most common in this study. The finding of diabetes as
the most common condition raises concerns for disease
management and control. Understanding the impact of
diabetes among the homeless is important because home-
less persons have difficulties managing their condition
because of insufficient diabetic equipment and limited ac-
cess to appropriate foods [19]. Moreover, in general it is
difficult for homeless persons to appropriately manage
chronic conditions, thus resulting in a greater probability
for ACSC hospital admissions [19].
Fifth, predictors of admissions for ACSCs have been
quite mixed in previous studies and are likely a function
of samples examined. In this sample, age, Black race, ad-
mission through EDs and other health facilities, and the
number of chronic conditions predicted the presence of
an ACSC among hospital admissions for homeless pa-
tients. These findings differ from Falik and colleagues who
analyzed hospital admissions from Medicare and Medicaid
Services and found that young age (under 14 years) and
male gender predicted an ACSC admission while being
white decreased the odds of being admitted [7]. Johnson
and colleagues found that the odds of being admitted for
an ACSC were the highest for older patients, and Black
and Hispanic patients [14]. In addition, females and
visits that were covered by Medicaid and Medicare were
more likely to be admitted for an ACSC [14]. Interest-
ingly, in our analysis having Medicare coverage was as-
sociated with a decreased likelihood of being admitted
for an ACSC (p < .0001), which is similar to a previous
study examining ACSC admissions among adult pa-
tients (≥18 years) [20].
Sixth, significantly more homeless patients were admit-
ted through the ED compared to those admitted for a
non-ACSC. The ED has increasingly become a healthcare
safety net for those who are not insured [21]. With in-
creased healthcare costs, unwarranted ED use is a heavy
burden on the healthcare system [22]. In this database, a
quarter of homeless patients admitted for an ACSC did
not have health insurance, significantly more than those
admitted for a non-ACSC. A previous analysis of the SID
found that almost three out of four homeless patients
were admitted through the ED, almost half of which were
uninsured [23]. Many conditions that homeless patients
are admitted for are preventable, indicating possible gaps
in the healthcare safety net for the homeless [9]. In es-
sence, the ED is the safety net for many homeless because
of limited access to primary healthcare services and/or in-
adequate healthcare coverage [9,24-26].
The findings reported here are interesting but are not
without limitations. First, it is unclear how homelessness
was identified. It is possible that reporting may have
been increased or decreased based on patient motivation
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lessness because of the potential stigmatization associated
with reporting. Second, readmission rates were not avail-
able in the 2010 California SID and thus not accounted for.
Third, these findings may not be generalized to homeless
populations in other states due to variable availability of
social services. Fourth, we did not compare hospital admis-
sions for ASCSs with the non-homeless population. Future
research warrants further investigations to compare admis-
sions between the homeless and general populations to
identify healthcare service needs. Despite the limitations,
these findings fill a gap in the literature examining hospital
admissions for ACSCs for the homeless.
Despite these limitations, the findings reported here
are important because increased insurance coverage for
homeless persons could potentially improve access to pre-
ventive services, reduce ED admissions for ACSCs, and
potentially improve overall health outcomes [27]. The
homeless patients with Medicare in this sample were less
likely to be admitted for an ACSC, indicating that these
patients may have a regular source of primary care be-
cause of insurance coverage, thus reducing their admis-
sion for ACSCs. To increase healthcare coverage, the
Health Resources and Services Administration (HRSA)
has offered funding for healthcare centers for the home-
less. The HRSA programs allocate funds to fund clinics
focused on providing care to homeless persons [28]. While
only half of patients visiting these centers have healthcare
insurance, the centers address the needs of the homeless
including transportation and assistance with medication
management, to increase access and improve health
outcomes [29]. In addition, funding from the Patient
Protection and Affordable Care Act (ACA) which expands
Medicaid coverage may offer relief for the homeless [30]
This expansion could potentially increase healthcare cover-
age to homeless adults since many homeless persons did
not previously qualify. For states that participate in the
expansion, homeless persons could have an opportunity to
obtain health insurance, which would increase access to
primary care services. However, any effort to increase
healthcare insurance in this population must increase out-
reach efforts and provide targeted assistance to increase
enrollment [29].
Conclusions
This study demonstrated that homeless patients admit-
ted for an ACSC rely heavily on EDs for healthcare
services. These are conditions that are manageable with
timely and appropriate primary care. This study is one
of a few to use state-level hospital discharge data to
characterize hospital admissions for preventable conditions
among homeless patients and is the first step in under-
standing factors associated with preventable hospital ad-
missions among homeless patients. Homelessness is costlyto society and the healthcare system. While affordable and
stable housing is the key solution to prevent homelessness,
in the interim, healthcare and public health practitioners
must identify strategies to improve health outcomes in this
population. Improving access to primary healthcare ser-
vices and increasing insurance coverage for the homeless
are effective approaches to reduce healthcare costs. These
findings can be used to tailor clinical and public health in-
terventions for the homeless to reduce admissions for pre-
ventable conditions.
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